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'Abstract ^ 

The objective of this study was to evaluate the anti-inflammatory activity of the 
d i chI oromethanefracti on of an ethanol extract of P i I i ostig ma reti cu I atu m, a med i ci nal 
plant from Cote d'Ivoire and widely used by traditional healers against 
inflammatory diseases. Inflammation is characterized by redness, pain and 
swelling. Anti-inflammatory drugs are agents that reduce inflammation. In vivo 
studies of reduction of wound diameter and thetest of carrageenan l%wereused 
for this work. For reducing wound diameter, fraction effects were tested in wound 
induced rats. The percentage of wound reduction was determined. Furthermore, 
fraction effect on acute inflammation induced by carrageenan 1% was studied. 
The dichloromethane fraction at a dose of 200 mg/ kg body weight reduces 
significantly the wounds surfaces at 61.88% of inhibition at 15 day and 94.33% of 
inhibition at 30 day. This action was similar to the one provoked by betadine 
with a wound surface of 97.63% of inhibition at the thirtieth day. The 
di chi oromethane fraction I ike the diclofenac reduced significantly the volume of 
edema from 0.7 ±0.2 to 0.2 ±0.1* ml (71.42% of inhibition) for 600 mg/ kg body 
weight, thehigh dose. Thestudy of acute toxicity showed that the dichloromethane 
fraction at high doses, could reduced mobility in mice and provoked death. The 
observation of anti-inflammatory and healing activities suggest that the use of 
P i I i osti g ma reti cu I atu m i n trad i ti onal med i ci ne to treat i nfI ammatory d i seases cou I d 
bejustified. Phytochemical screening showed that the most active fraction contains: 
flavonoids, tannins, reducing sugars and polyphenols. 

Keywords: Piliostigma reticulatum, Anti-inflammatory, Healing, Carrageenan, Cote 
d'Ivoire 

©2020 African Journal of Biological Sciences.Thisisanopen access article under the CC BY license 
(https:/ / creativecommons.org/ licenses/ by/ 4.(y ), which permits unrestricted use, distribution, 
and reproduction in any medium, provided you give appropriate credit to the original author(s) 
_ and thesource, providealinktotheCreativeCommons license, and i ndicate if changes were made^ 


* Corresponding author: Kassim Dosso, Laboratory of Physiology and Pharmacology, Faculty of E nvironment. University of Jean 
Lorougnon Guede of Daloa, 02 BP 150 Daloa 02, Cote d'Ivoire. E-mail: kassdoss02@yahoo.fr 

2663-2187/ © 2020 African Journal of Biological Sciences. All rights reserved. 












Kassim Dossoet al. / Afr.J.Bio.Sc. 2(3) (2020) 72-80 


Page 73 of 80 


1. Introduction 

I nflammation may happen i n response to processes such as tissues i njury, cel I death, cancer, ischemia and 
degenerati on (Azab et al., 2016). When there i s i njury to any part of human body, the arteri ol es i n the end rcl i ng 
tissuedilate Thereisa raised blood circulation towards the area (Burkeet al., 2005; and A pu et al., 2012). These 
reasons are causing swelling and pain (Apu et al., 2012). It is also a biological response to protect the organ ism 
for el i mi nati on and to start the recovery (Middletonetal., 2000; and Etame L oe et al., 2018) . I nf I ammati on i s i n 
other way, an important source of radical oxygen produced directly by phagocyte cel Is (Etame Loeet al., 2018; 
and Luczkiewicz et al., 2(X)1). The excess of radical in organism are the causes of certain diseases such as 
cancer, asthma, hepatic troubles and cardiovascular diseases (Ademiluyi and Oboh, 2008). The use of anti¬ 
inflammatory drugs provokes side effects. The study of plants anti-inflammatory plants followed by 
phytochemical screening to determinetheconstituents can bewithoutsideeffects(EtameLoeet al., 2018). In 
thecase, the study of the can necessary to haveefficaciesproductswithout second effects. 

P i I i osti gma retl cu I atu m is trad i ti onal ly used to treat many affecti ons. A ccord i ng to Yel emou et al. (2007), thi s 
plant is used against diarrhea and tuberculosis. For Betti etal. (2011), Pi liostigmareticu latum showed its efficacy 
against rheumatism. Betti and M abere (2010) are reported that this plant had antidiarrheal and anti-fever 
activities. Also, Salawuetal. (2009) noticed an important utilization of Piliostigmareticulatum to treat wounds. 
Scientifically, pret/ious studies of thisplant showed its antidiarrheal activity (Dossoet al., 2012), anti-secretory 
activity (Dosso et al., 2012), anti-bacterial activity (N 'guessan et al., 2015) and its toxicity (Dosso et al., 2014). 
Theanti-inflammatory and healing activities of Piliostigmareticulatum can benecessary to scientifically confirm 
the acti vi ti es of th i s pi ant agai nst gastroi ntesti nal d i sord ers bi nd i ng to i nf I ammati on d i seases. 

The ai m of th i s cu rrent i nvesti gati on was to d etermi ne the anti - i nf I ammatory and heal i ng acti vi ti es of the 
d ichl oromethanef racti on of a crude ethanol extract of the stem bark of P i I i osti gma reti cu I atu m i n rats. 

2. M aterials and methods 

2.1. Plant col lection 

Stem barks of P i I i osti gma reti cu I atu m (DC.) H orscht (Ceasal pi ni aceae) were col I ected i n A bidjan (South regi on 
of Coted'I voire) in October 2018. The pi ant was identified and authenticated bytheNational Centreof Floristic 
of U ni versify of Cocody-A bidjan. A voucher speci men (N ° 18033) of the plant was deposited i n the herbari um 
of this centre. 

2.2. Animal material 

Swiss albinos mice (male and female) weighing between 20 and 30 g and the young adult albinos rats 
Wistar (weighing 170-220 g) of both sexes were used. These animals, provided by the faculty of Biosciences 
(University of Felix FI ouphouetBoigny,C6ted'lvoire)werehoused instandard metal cages. They were kept 
under standard laboratory temperature conditions one week before experi ments for acci i mation. A ni mals 
were fed with food pellets (I vograin ®,Abidjan, C6ted'lvoire)and weregiven water ad libitum. They were 
deprived from food for at least 24 h prior to experiments but allowed free access to drinking water 
(anti -i nfl ammatory activity). The equ i pment usage hand I i ng and sacrif i ci ng of the ani mal s were performed i n 
accordance with the European Council legislation 87/ 609/ EEC for the protection of experimental animals 
(Mitjansetal., 2(X)8). 

2.3. P repa rati on of di chi orometha ne f racti on 

Stembarksof Piliostigma reti cu latum were washed with distilled water, cleaned, cut into small pieces and kept 
at room temperature for two weeks. Then they were ground into a fine powder. The powder (100 g) was 
extracted with two I iters of ethanol (96%)/ water (80:20) for 24 h under constant sti rri ng (this operati on was 
repeated twice). Theextract wasfi Itered twice through cotton wool, then through Whattman fi Iter paper (N ° 1). 
Thefiltratewasevaporatedtodrynessusingarotavapor(Buchi Rllcy NKE6540/ 2)at45°C,and dried under 
reduced pressure. Percentage yield was found to bel4.2%. 

After successiveliquid-liquid fractionations, fivefractions (heptane; dichloromethane; ethyl acetate, butanol 
and water) wereobtained fromthecrudeethanol extract (FI arborn, 1984; and Samsam-Shariat, 1992). 
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2.3.1. Effects of dichloromethanefraction of an ethanol extract of stem bark of Piliostigma reticulatum in wounds 
induced rats 

Thesolutionswerebeen administrated by oral route Thedoseof2(X) mg/ kg body weight of this fraction was 
used after obtaining the powder of plant. According to the protocol described by Sagliyan et al. (2010), a 
ci rcuIar wound of 2 centi meter (cm) of d i ameter was real i zed on thethoracol umbar shouI der bl ade regi on of 
each rat anesthetized with ether. Three groups of five rats were put in individual cage. Groups received 
respectively normal saline(0.9%) at 10ml/ kg (group 1, control group), 2 ml of betadine(group 2, reference 
group) and 200 mg/ kg body weight of thefraction (group 3, test group). Thestudy (treatment and diameter 
measures of wounds) was realized each threedaysforBOdays. Measures were realized with a ruler to calculate 
wound surfaces. Du ring experiment, animals received food and water and rat skin wounds weredisinfected 
by al cohol 95 °C. The percentage of reduction of wou nds was obtai ned by thefol I ow i ng formul a: 


Percentage of reduction = 


Surface of initial wound - Surface of wound treated 
Surface of initial wound 


xlOO 


2.3.2. Effectsof dichloromdhanefraction of an ethanol extract of stem barkof Piliostigma reticulatum on acuteinflammation 
induced by carrageenan 1% in rats 

Solutionsweregiven by oral route Thesolutionswerebeen administrated by oral route by gavage The method 
described by Elion Etou etal. (2014) and Charles etal. (2015), was used. Thus, 25 rats deprived of food and 
water 24h beforeexperimerrtationweredivided into5groupsoffiverats.Thegroup land 2received respectively 
NaCI 0.9%atl0ml/ kg(control group)anddiclofenacatadoseof5mg/ kg body weight (referencegroup). The 
groups3,4and 5 received respectively thefraction atthedosesof 200,400 and 600 mg/ kg body weight. One 
hour after treatment, the carrageenan (1%) was injected in the hind paw (foot pad) at 0.1 ml. The anti- 
i nfl ammatory effect of thef racti on was eval uated by measu ri ng the vol u me of edema of the hi nd paw w hi ch 
received the carrageenan 1% carrageenan (1%) at 1 h, 2 h, 3 h, 4 h, 5 h, and 6 h usi ng a pi ethi smometre U go 
Basile7140 (El ion Etou et al., 2014). 

2.3.3. Acutetoxicity effects of dichloromethanefracti on of an ethanol extract of stem barkof Piliostigma reticulatum 

Forty eight mice weredivided intosei/engroupsofsixanimals.Thedichloromethanefraction was orally given 
at doses of 500; 800; 1,000; 2,000; 3,000; 5,000and 7,000 mg/ kg body weight, to animal groups (one dose per 
group). Simultaneously, thecontrol group received 1ml of normal saline(0.9%). General signs of weakness, 
symptoms of toxicity and mortality were noticed fora period of 48h and then 14days(Lorke, 1983).TheLD5, 
IDj^and LDgj of thefraction werecalculated usi ngthearithmetic method of Karber as modified byAliuand 
Nwude(1982). 

2.4. Phytochemical analysisof thedichloromethanefraction 

Thedichloromethanefraction was screened for the presence of tannins, flavonoids, alkaloids, sterols, saponins, 
polyphenols, polyterpenesand anthraqui nones. Detection of these componentswas performed to the method 
of Bekro et al. (2007). 

3. Data analysis 

Graph Pad Prism Version 7.0for Windows (GraphPad Software, San Diego, CA, USA) was used for all 
statistical analyses. Graphs were plotted using Sigma Plot for Windows Version 11.0 (Systat Software Inc, 
Germany. Comparisons between means weredone used A NOVA (oneway) followed byTurkey's multiple 
comparison, p <0.05 was considered statistically significant in all analysis. 

4. Results 

4.1. Effects of betadineand dichloromethanefraction of an ethanol extract of stem barkof Piliostigma reticulatum 
in wounds induced rats 

Tablel showsthedelay of heali ng of wounds heal ing for 30days. I n control group, wounds surfacesdi mi nish 
si ow I y and pass of 263 ±2 to 127 ±11 mnrF at d ay 15 w i th 57.71% as percentage of i n h i bi ti on. A t d ay 30, th i s 
percentagewas 77.95%. Wound surfaces in rats treated with betadinewerequickly and significantly reduced 
and 62.99%of i nhibition at day 15 was observed. A Iso, thissurfacefell to 6 ±4.9mm2 with 97.63%of inhibition 
at day 30. Thefraction at a doseof 200 mg/ kg body weight significantly reduced wound surfaces at 61.88%of 
i n h i bi ti on at d ay 15. Th i s su rface remai ned 15 ±5.1 mrrF w i th 94.33% of i n h i bi ti on at d ay 30. 
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Table 1: Effects of betadine and dichloromethane fraction of an ethanol extract of stem bark of Piliostigma 

reticulatum on the wounds induced in rats 

G roups 

Wound Surfaces (mm^)and percentage of reduction 

Dayl 

Day3 

Day 6 

Day 9 

Day 12 

Day 15 

Day 18 

Day 21 

Day 24 

Day 27 

Day 30 

Control 

(Normal Saline) 

263 ±2 

255 ±1 

(3.04%) 

202 ±5 

(23.19%) 

143 ±0.3 

(45.62%) 

135 ±4.2 

(48.67%) 

127 ±11 

(57.71%) 

105 ±3.5 

(60.07%) 

80±5 

(69.58%) 

69 ±3.5 

(73.76%) 

65 ±9.1 

(75.26%) 

58 ±4.5 

(77.95%) 

Reference 

(Betadine) 

254 ±3.6 

189 ±2.7 

(25.59%) 

167 ±4.2 

(34.25%) 

143 ±2.8 

(43.7%) 

134 ±8.1 

(47.24%) 

94 ±4.3* 

(62.99%) 

67 ±6.7* 

(73.62%) 

54 ±2.4* 

(78.74%) 

36 ±4.9^ 

(85.82%) 

15 ±2.5*^ 

(94.1%) 

6 + 4 . 9 *^ 

(97.63%) 

Fraction 

(200 mg/ kg) 

265 ±4.3 

254 ±7.2 

(4.1%) 

222 ±6.7 

(16.22%) 

151 ±4.6 

(43.02%) 

132 ±3.8 

(50.19%) 

101 ±9.1* 

(61.88%) 

78 ±3.6* 

(70.56%) 

47 ±5.5* 

(82.26%) 

28 ±4.7* 

(89.43%) 

19 ±4.8^ 

(92.83%) 

15 ±5.1^ 

(94.33%) 

Note: Data are mean ±SEM (n = 5). *p < 0.05, < 0.01, and ***p < 0.001 compared to vehicle treated group (one-way 

ANOVA followed by Turkey's multiple comparison test). 


4.2.Effectsof diclofenacanddichloromethanefractionofanethanol extract of stem bark of Piliostigma 
reticulatum on thevolume of edema induced in rats by carrageenan 1% 

Thevolumeof edema in control group increased regularly from 0.3 ±0.2 to 1.9 ±0.1 ml thesixth hour. The 
percentage was zero. For thegroup treated by diclofenac,thevolumeof edemawas significantly reduced from 
0.4 ±0.1 to 0.1 ±0.1** ml with 75% of inhibition. The fraction significantly reduces thevolumeof edema 
respectively from 0.8 ±0.3to 0.7 ±0.3 ml (12.5% of i nhi bition) for 200 mg/ kg body weight, from 0.8 ±0.4to 
0.5 ±0.1ml (37,5% of inhibition) for 400 mg/ kg body weight and from 0.7 ±0.2 to 0.2 ±0.1* ml (71.42% of 
i nhi bition) for 600 mg/ kg body weight (Figure 1). 



Control 
Diclofenac 
Fraction 200mg/kg 
Fraction 400mg/kg 
Fraction 600mg/kg 


Figure 1: Effects of diclofenac and dichloromethane fraction of an ethanol extract of stem bark of Piliostigma 
reticulatum on thevolume of edema induced in rats by carrageenan 

Note: One-way A NOVA followed by a Turkey's multiple comparison test. 
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4.3. Acutetoxicity effects of dichloromethanefractionofanethanol ectractofstem bark of Piliostigma reticulatum 

After treatment, mobi I ity was observed i n mice at a dose of 1,(X)0 mg/ kg body weight. H owever, death i n 
animals intervened atadoseof 2,(X)0mg/ kg body weight (Table2).Atadoseof3,(X)0 mg/ kg body weight, 
50%of death in micewas observed (Table3).TheDL50wastherefore3,(X)0mg/ kg body weight. The DLSand 
theDL95wererespectively 1,217 mg/ kg body weight and 6,543 mg/ kg body weight. ThequotientDLS/ DL96 
was 0.18. This result isfar from 1. 


Table 2: Acute toxicity signs induced by fraction at different doses 

G roups 

Acute toxicity signs 

M obility 

Death 

Control 

+ 

- 

Fraction 500 mg/ kg 

+ 

- 

Fraction 800 mg/ kg 

+ 

- 

Fraction 1000 mg/ kg 

- 

- 

Fraction 2000 mg/ kg 

- 

+ 

Fraction 3000 mg/ kg 

- 

+ 

Fraction 5000 mg/ kg 

- 

+ 


Table 3: Percentage of mortality in rats treated by fractions at different doses 

G roups 

Number of animals 

Doses 

Number of death 

Mortality (%) 

1 

6 

Control 

0 

0 

2 

6 

Fraction 500 mg/ kg 

0 

0 

3 

6 

Fraction 800 mg/ kg 

0 

0 

4 

6 

Fraction 1000 mg/ kg 

0 

0 

5 

6 

Fraction 2000 mg/ kg 

2 

33.33 

6 

6 

Fraction 3000 mg/ kg 

3 

50 

7 

6 

Fraction 5000 mg/ kg 

5 

83.33 

8 

6 

Fraction 5000 mg/ kg 

6 

100 


44. Phytochemical analysisofdichloromethaneffaction of an ethanol extract of stem bark of Piliostigma reticulatum 

Phytochemical screen! ng tests of dichloromethane fraction revealed the presence of major components such as 
tannins and flavonoids. Polyphenols and reducing sugars were present, and anthraquinones, alkaloids, 
coumarins, polyterpenes and sterolswereabsent(Table4). 


Table 4: Phytochemical screening of dichloromethane fraction of an ethanol extract of stem bark of 

Piliostigma reticulatum 

Chemical components 

Dichloromethane fraction 

Anthraqui nones 

- 

Alkaloids 

- 
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Table 4 (Cont.) 


Chemical constituents 

Dichloromethane fraction 

Polyphenols 

+ 

Tannins 

++ 

Coumarins 

- 

RecJucing sugars 

+ 

Polyterpenes 

- 

Flavonoi(ds 

++ 

Sterols 

_ 

Note: (-) absent, (+) present, an6 (++) major chemical 

constituents 


5. Discussion 

The healing properties were investigated using model of woundsskin.The surface of wound isaparameter 
often used toei/aluatescaron skin (Suntaret al2011; and Ghashghaii et al2017). Scar is a complex phenomenon 
generates by the organ ism to reply to damage putting back thefunctions of tissues disturbed and can be sum 
up in three phases: phase of inflammation (0-3 days), phase of multiplication (3-12 days) and phase of 
reconstitution (3-6 months) (Priyaet al2002; and Oliveiraet al2016). Scar provokes also the format! on of the 
fibrinogen and the i ntegri n protei n (Suriyamoorthy et al., 2014). 

The dich I oromethane fraction induced a significantly reduction of wounds surfaces. This healing action 
was i ntense i n rats treated w i th the betad i ne used as a reference d rug. M any heal i ng med i ci nes I i ke theci catrol 
ari sef rom pi ants extracts. The heal i ng effect of pi ants extracts cou I d be attri buted to the presence of f I avonoi ds 
and tannins which haveabi I ity to accelerate thetissue regeneration (Priyaet al., 2002 ; and Suriyamoorthy et 
al., 2014). The screening of the di chi oromethane fraction showed a significant presence of flavonoids and 
tann i ns. These f I avonoi dsandtannins cou I d be responsi bl e of heal i ng acti vi ty observed i n ou r study. 

The results of this study showed that the dich I oromethane fraction reduces significantly the volume of 
edema induced by carrageenan l%in rats. Carrageenan isa mucopolysaccharide which inducing maximum 
edema three hour after foil owing its injection (Elion Etou etal., 2014; and Charles etal., 2015). The molecular 
mechanism of carrageenan is the release of many mediators provoking inflammation (Ouedraogoet al., 2012). 

Theanti-inflammatoryeffectsofthedichloromethanefraction werethereforeillustrated by the diminution 
of the vol u me of edema. Pret/ious studies showed theanti-i nflammatory effects of some pi ant extracts I i kethe 
essenti al oi I of L i ppi a mu I ti fl ora (Verbenaceae) by A bena et al. (2003); theextract of T recu 11 a af rl can a (M oraceae) 
byAyoolaet al. (2011) and the ethanol extract of stem barkof Buchholzia corlacea (Capparidaceae) by Chari eset 
al. (2015). The anti-inflammatory effects are often attributed to phenolic components (C hi ka et al., 2012; Duru 
et al., 2013; and Enechi and Nwodo, 2014). Thus, flavonoids, tannins and phenols have anti-inflammatory 
properties (M Ota etal., 1985; Cap! ral la etal., 2012; Quinoneetal., 2013;and Alinqhad etal., 2016). Indeed, some 
componentsofflavonoidslikequercetinand myricetin haveastrong inhibition ontheCOXand LOX(Kimet 
al., 1993). Also, other flavonoidslikeflavonol and flavonehavean anti-inflammatory activity (Leeetal., 1993). 
Thepresenceoftannins,flavonoidsand polyphenolsduring the phytochemical screening infraction could be 
responsi bl e of its anti -i nfI ammatory effects. 

The acute toxicity study of dich I oromethane fraction showed that theLDg^ was 3,000 mg/ kg body weight. 
Animalsshowed toxicity signs in adose-dependent manner. Atadoseof 7,(X)0mg/ kg body weighttherewere 
no survivors. These results areconsi stent with those of Diallo and Diouf (2002), and Dosso et al. (2014). The 
quotient DLg/ DLggisfarfrom LTheseresultsindicatethattheuseofthisfraction isnotsafein its therapeutic 
usewiththeunderstandingthatthetherapeuticdoseis not distinct from its toxic dose (Tamboura etal., 2005). 
The active compounds observed in this fraction could be explained by the toxicity signs observed in rats. 
Thus, when in excess in the body, some chemical compounds may exceed their therapeutics activities; incite 
some malfunctions or lethal disorders (Lohoueset al., 2006). For instance, astringent tannins havea role in 
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reducing foods in animals (A gale et al., 2(X)7). This causes weakness in animals leading to immobility. 
Polyphenols areendowed with surfactant and hemolytic properties(Lohoueset al., 2(X)6).Thus, according to 
thesameauthors, compounds that are swallowed or even inhaled, areknownto cause among others, digestive 
tract burns, cyanosis, hypoxia and seizures. Schultz and Riggin (1985) stated in this regard that the phenol 
poisoning lead to death by acute respiratory failure. These explications explanations could have caused 
immobility and deathof animals in our study. 

6. Conclusion 

Diehl oromethanef racti on of I i mi t an ethanol extract of stem baritskofPiliostigmareticulatum possesses anti - 
inflammatory and scaring activities. These results showed that thef racti on contains biological activecompounds 
such as tannins and flavonoids which according to scientific studies, have anti-inflammatory and healing 
properties.Theseresultsjustifytheuseof Piliostigmareticulatum against inflammation diseases and wounds 
by traditional healers. However, bioassay-guided fractionation studies are necessary to highlight the active 
principles and their mechanism of action. Moreover, the use of aerial parts of the pi ant could be a solution than 
its roots, thereforethe biodiversity degradation. 
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